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Editorial: Advances in optical techniques for mechanical
measurementsRecently, optical techniques have attracted great attention due
to their excellent non-destructive, non-contact, high-resolution,
and full-field characteristics. Applications can be found in diverse
fields such as precision mechanics and manufacturing, aerospace
and automotive testing and inspection, materials science, and
biomedical engineering. Advances in Optical Techniques for Me-
chanicalMeasurements presents the latest research progresses in
several widely used optical techniques with applications in preci-
sion mechanical engineering.
This special issue consists of six research papers written
by innovative experts in optical engineering describing two-
dimensional and three-dimensional digital image correlation
(DIC), photoelasticity, phase-shifting or phase-stepping, andmoiré
methods. There are five theme articles published in this spe-
cial issue as well as an article in the preceding issue (issue 3,
pp. 126–130). Applications range from the deformation mea-
surement to the residual stress measurement of transparent and
opaque materials. This special issue expatiates the principles and
the usages of these optical techniques, the fabrication processes of
basic deformation carriers, and the detailed measurement results
of displacements, strains, and residual stresses.
The papers in this issue can be divided into three categories —
method development, application specific, and testing methodol-
ogy. In the first category, there are articles on a global look-up ta-
ble strategy with cubic B-spline interpolation for DIC, an instanta-
neous phase-step method using a pixelated micro-polarizer array
for single shot quantitative phase determination, and the fabrica-
tion methods of micron-scale gratings using a femtosecond laser
and nano-scale speckles using ion beammilling for high resolution
moiré and DIC applications. With regard to applications, articles
related to residual stress distributions of injection molded compo-
nents, the dynamic phase distributions of transparent polymethyl
methacrylate (PMMA), facial skinmetrologyusing stereovision and
the displacement compensation due to mechanical movement in
a scanning electron microscope are showcased. From the angle of
testing environment, this special issue focuses onmeasurements in
extreme environments including three-dimensional, dynamic and
micron/nano-scale measurements.
These research papers enable readers and audiences to gain
deeper understandings and insights into the optical techniques for
mechanical measurements. We would like to thank all the authors
for contributing their interesting researchworks and all the editors
for their generous assistance and help.
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